JP2003105299A 

Bibliographic Fields 

Document Identity 

(19)[^fTffll 

(i2)[4^a«»i] 

1^132003-1 05299 (P2003- 1 05299 
A) 

¥1*15^4^9 0(2003. 4. 9) 
Public Availability 

(43)[i>ga0] 

¥fiEl 5^4^90 (2003. 4. 9) 
Technical 

C09J133/08 

7/00 

11/04 

11/06 

[FI] 

C09J 133/08 
7/00 
11/04 
11/06 

7 

OL 
8 



2003-4-9 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication 2003- 105299 (P2003- 
1 05299 A) 

(43) [Publication Date of Unexamined Application] 
Heisei 15*April9* (2003.4.9) 

(43) [Publication Date of Unexamined Application] 
Heisei 15*April 9* (2003.4.9) 

(54) [Title of Invention] 

THERMAL CONDUCTFVITY PRESSURE-SENSITIVE 
ADHESIVE , THERMAL CONDUCTIVITY 
PRESSURE-SENSITIVE ADHESION SHEET AND ITS 
LAMINATE 

(51) [International Patent Classification, 7th Edition] 

C09J 133/08 

7/00 

11/04 

11/06 

[FI] 

C09J 133/08 
7/00 
11/04 
11/06 

[Number of Claims] 
7 

[Form of Application] 
OL 

[Number of Pages in Document] 
8 



Page 1 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2003105299A 



2003-4-9 



[x-Tzi-K(##)l 

4J0044J040 

[F^i-A(##)] 

4J004 AA02 AA04 AA06 AA07 AAIO AA12 
AA17 AA18 ABOl BA02 DB02 GAOl 4J040 
BA202 DA 132 DB022 DF041 DN032 EB052 
GA05 GA08 GA13 GA22 HA 136 HA206 
HA296 HA326 HB12 HB25 HB29 HB31 HB34 
JA09 JB09 KA03 KA26 KA42 KA43 LAOl 
LAOS 

Filing 

(2i)[aiisis^] 

if$)Sl2001 -302346(P2001 -302346) 
{22)[ti\mB} 

3^9^280 (2001. 9. 28) 

Parties 

Applicants 

(71) [aiMA] 

000002174 

*liSJff*IEm:lblEi§^ai2T S 4S4^ 
Inventors 

(72) [360^#] 

Pill 



[Theme Code (For Reference)] 
4J0044J040 

[F Term (For Reference)] 

4 J004 AA02 AA04 AA06 AA07 AA 1 0 AA 1 2 A A 1 7 A A 1 8 
ABOl BA02 DB02 GAOl 4J040 BA202 DA132 DB022 DF 
041 DN032 EB052 GA05 GA08 GA13 GA22 HA 136 HA206 
HA296 HA326 HB12 HB25 HB29 HB31 HB34 JA09 JB09 
kA 03 kA 26 kA 42 kA 43 LAOl LAOS 



[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application 2001- 302346 (P2001- 302346) 

(22) [Application Date] 

Heisei 13*September 28* (2001.9.28) 



(71) [Applicant] 
[Identification Number] 
000002174 

[Name] 

SEKISUI CHEMICAL CO. LTD. (DB 69-053-6024) 
[Address] 

Osaka Prefecture Osaka City Kita-ku Nishi Tenma 2-4-4 

(72) [Inventor] 
[Name] 

Togawa Katsuya 
[Address] 

Kyoto City Minami-ku Kamitoba Kamichoshi-machi 2- 2 
Sekisui Chemical Co. Ltd. (DB 69-053-6024) * 

(72) [Inventor] 

[Name] 

* Kenichi 

[Address] 



Page 2 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367.296) 



JP2003105299A 

^lairtTmE±Ji^±i(?I^^IBT2-2 m^it^Ji 
(72)[|§M«] 

mm 

Abstract 

(57)[®$?I] 



50^97 SaSP.(b)MlE^S^f*(a)i:|^fflJ§/)N 
-omm^t^ 40-80 deg C rfc-S^b^l^g 3-50 » 

asp. &i;(c)f»e^tttt«k^ 10-500 aagp 



Claims 

imiKm 11 

(a)j^^3S/)< 2-18 (DT)[^=^)l&^^t^T<P^) 

50-97 Sfigp. (b)friE^t«^i*(a)<!:|f 
Ol4^A< 40-80 deg C X^hi>it^^ 3-50 «» 

sp. &i;(c)i?&e»ii«si£E^ 10-500 afiSANb 



(a)^^S!jA^ 2-18 (7)T;U^;US^^*r^T^7g 
S*¥i^)»^«A^ 3 75-30 75V&hZt^^ 



[il3}^«3] 

(b)|iIIS*«^f*(a)i:l^ffl»Aolill;SA< 40-80 



2003-4-9 

Kyoto City Minami-ku Kamitoba Kamichoshi-machi 2- 2 
Sekisui Chemical Co. Ltd. (DB 69-053-6024) ♦ 

(72) [Inventor] 

[Name] 

sack * Shunji 

[Address] 

Kyoto City Minami-ku Kamitoba Kamichoshi-machi 2- 2 
Sekisui Chemical Co. Ltd. (DB 69-053-6024) * 

(57) [Abstract] 

[Problems to be Solved by the Invention ] 

It is superior in thermal conductivity , furthermore it offers 
thermal conductivity pressure-sensitive adhesive , thermal 
conductivity pressure-sensitive adhesion sheet 
whichpossesses shape conforming behavior and satisfactory 
adhesiveness with flexible and the laminate which uses that. 

[Means to Solve the Problems ] 

copolymer 50-97parts by weight , (b ) aforementioned 
copolymer which contains alkyl acrylate ester where the(a ) 
carbon number has alkyl group of 2 - 18 (a ) with thermal 
conductivity pressure-sensitive adhesive . which consists of 
compound 3-50parts by weight , and (c ) thermal 
conductivity fine particle 10-500parts by weight where 
immiscible and melting point are 40 - 80 deg C 



[Claim (s )] 
[Claim 1 ] 

copolymer 50-97parts by weight , (b ) aforementioned 
copolymer which contains alkyl acrylate ester where the(a ) 
carbon number has alkyl group of 2 - 18 (a ) with thermal 
conductivity pressure-sensitive adhesive . which 
designatesthat it consists of compound 3-50parts by weight , 
and (c ) thermal conductivity fine particle 10-500parts by 
weight where immiscible and the melting point are 40 - 80 
deg C as feature 

[Claim 2 ] 

weight average molecular weight of copolymer which 
contains alkyl acrylate ester where (a ) carbon number has 
alkyl group of 2 - 18, 30,000 - 300,000 thermal conductivity 
pressure-sensitive adhesive . which is stated in the Claim 1 
which designates that is as feature 

[Claim 3 ] 

(b ) aforementioned copolymer (a ) with compound where 
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immiscible and the melting point are 40 - 80 deg C, from 
group which consists of high grade aliphatic type alcohol , 
higher aliphatic acid , phthalic acid , and these ester thermal 
conductivity pressure-sensitive adhesive . which is stated in 
Claim 1 or 2 whichdesignates that it is a at least one which is 
chosen as feature 

[Claim 4 ] 

Furthermore thermal conductivity pressure-sensitive 
adhesive . which is stated in Claim 1 ~3any Claim which 
designatesthat (d ) adhesion-providing resin S-SOparts by 
weight is contained as feature 

[Claim 5 ] 

thermal conductivity pressure-sensitive adhesive . which is 
stated in Claim 1 -4any Claim which designates that 40 deg C 
and ratio (40 deg Celastic storage modulus /80 deg Celastic 
storage modulus ) of elastic storage modulus in 80 deg C are 
100 or more as feature 

[Claim 6 ] 

It consists of thermal conductivity pressure-sensitive adhesive 
which is stated in Claim I ~5any Claim , thermal conductivity 
pressure-sensitive adhesion sheet . whichdesignates that 
thickness is 10 - 200;mu m as feature 

[Claim 7 ] 

In both sides of thermal conductivity pressure-sensitive 
adhesion sheet which is stated in Claim 6, different release 
treated of 2 peeling force film which is done being laminated, 
thermal conductivity pressure-sensitive adhesion laminate 
sheet . whichdesignates that it becomes as feature 

[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

this invention heat conduction efficiency which is superior 
(thermoresistivity ) and thermal conductivity 
pressure-sensitive adhesive , and thermal conductivity 
pressure-sensitive adhesion sheet which possess shape 
conforming behavior with flexible furthermore regards 
laminate which uses that. 

[0039] 

(Working Example 2 ) 
Working Example 1 

So copolymer solution of molecular weight 150,000 which is 
acquired 1 -hexadecanol (Wako Pure Chemical Industries Ltd. 
(DB 69-059-8875 ) supplied ;melting point 51 deg C ) 10 
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parts by weight , boron nitride (tradename "grade HGP 
Denki Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985 ) 

supplied ;flake condition, particle diameter 5;mu m , purity 
99%, )100 parts by weight until it becomes uniform , were 
mixed with solid fraction conversion vis-a-vis 90 parts by 
weight , thermal conductivity pressure-sensitive adhesive 
solution was acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1. 

[0041] 

(Working Example 4 ) 
Working Example 3 

So copolymer solution of molecular weight 270,000 which is 
acquired palmitic acid (Wako Pure Chemical Industries Ltd. 
(DB 69-059-8875 ) supplied ;melting point 61 deg C ) 40 
parts by weight , boron nitride (tradename "grade HGP 
Denki Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985 ) 
supplied ;flake condition, particle diameter 5;mu m , purity 
99%, )500 parts by weight until it becomes uniform , were 
mixed with solid fraction conversion vis-a-vis 60 parts by 
weight , thermal conductivity pressure-sensitive adhesive 
solution was acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1. 

[0042] 

(Working Example 5 ) 
Working Example 1 

So copolymer solution of molecular weight 150,000 which is 
acquired dicyclohexyl phthalate (Wako Pure Chemical 
Industries Ltd. (DB 69-059-8875 ) supplied ; ) 10 parts by 
weight , aluminum nitride (tradename "grade F Tokuyama 
Corporation (DB 69-057-1716 ) supplied ;particle diameter 
0.6;mu m , purity 99.0%, )100 parts by weight until it 
becomes uniform , were mixed with solid fraction conversion 
vis-a-vis 90 parts by weight , thermal conductivity 
pressure-sensitive adhesive solution was acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example L 

[0043] 

(Working Example 6 ) 
Working Example 1 

So copolymer solution of molecular weight 1 50,000 which is 
acquired rosin ester (tradename "super ester A-75 "; Arakawa 
Chemical Industries Ltd. (DB 69-057-3977 ) supplied ) 5 
parts by weight untilit becomes uniform , were mixed with 
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solid fraction conversion vis-a-vis 80 parts by weight , 
1-hexadecanol (Wako Pure Chemical Industries Ltd. (DB 
69-059-8875 ) supplied ) 20 parts by weight , aluminum 
nitride (tradename "grade F Tokuyama Corporation (DB 
69-057-1716 ) supplied ;particle diameter 0.6;mu m , purity 
99.0%, ) as 100 parts by weight , and tackiness-providing 
resin , thermal conductivity pressure-sensitive adhesive 
solution wasacquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1 . 

[0044] 

(Working Example 7 ) 
Working Example 3 

So copolymer solution of molecular weight 270,000 which is 
acquired rosin ester (tradename "super ester A-75 Arakawa 
Chemical Industries Ltd. (DB 69-057-3977 ) supplied ) 40 
parts by weight until it becomes uniform , were mixed with 
solid fraction conversion vis-a-vis 70 parts by weight , 1 
-hexadecanol (Wako Pure Chemical Industries Ltd. (DB 
69-059-8875 ) supplied ) 30 parts by weight , aluminum 
nitride (tradename "grade F Tokuyama Corporation (DB 
69-057-1716 ) supplied ;particle diameter 0.6; mu m , purity 
99.0%, ) as 100 parts by weight , and tackiness-providing 
resin , thermal conductivity pressure-sensitive adhesive 
solution was acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1 . 

[0045] 

(Comparative Example 1 ) 
Working Example 1 

So copolymer solution of molecular weight 1 50,000 which is 
acquired tridecyl alcohol (Wako Pure Chemical Industries 
Ltd. (DB 69-059-8875 ) supplied ) 10 parts by weight , boron 
nitride (tradename "grade HGP Denki Kagaku Kogyo 
Kabushiki Kaisha (DB 69-056-8985 ) supplied ;flake 
condition, particle diameter 5;mu m , purity 99%, )30 parts by 
weight until it becomes uniform , were mixed with solid 
fraction conversion vis-a-vis 90 parts by weight , thermal 
conductivity pressure-sensitive adhesive solution was 
acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1. 

[0046] 

(Comparative Example 2 ) 
Working Example 1 
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So copolymer solution of molecular weight 150,000 which is 
acquired stearamide (Wako Pure Chemical Industries Ltd. 
(DB 69-059-8875 ) supplied ) 10 parts by weight , boron 
nitride (tradename "grade HOP Denki Kagaku Kogyo 
Kabushiki Kaisha (DB 69-056-8985 ) supplied ;flake 
condition, particle diameter 5;mu m , purity 99%, )10 parts by 
weight until it becomes uniform , were mixed with solid 
fraction conversion vis-a-vis 90 parts by weight , thermal 
conductivity pressure-sensitive adhesive solution was 
acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1. 

[0047] 

(Comparative Example 3 ) 
Working Example 3 

So copolymer solution of molecular weight 270,000 which is 
acquired 1 -hexadecanol (Wako Pure Chemical Industries Ltd. 
(DB 69-059-8875 ) supplied ) 60 parts by weight , boron 
nitride (tradename "grade HOP Denki Kagaku Kogyo 
Kabushiki Kaisha (DB 69-056-8985 ) supplied ;flake 
condition, particle diameter 5;mu m , purity 99%, ) 30 parts 
by weight until it becomes uniform , were mixed with solid 
fraction conversion vis-a-vis40 parts by weight , thermal 
conductivity pressure-sensitive adhesive solution was 
acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1 . 

[0048] 

(Comparative Example 4 ) 
Working Example 1 

So copolymer solution of molecular weight 1 50,000 which is 
acquired 1 -hexadecanol (Wako Pure Chemical Industries Ltd. 
(DB 69-059-8875 ) supplied ) 1 part by weight , boron nitride 
(tradename "grade HOP Denki Kagaku Kogyo Kabushiki 
Kaisha (DB 69-056-8985 ) supplied ;flake condition, particle 
diameter 5;mu m , purity 99%, ) 30 parts by weight until it 
becomes uniform , were mixed with solid fraction conversion 
vis-a-vis99 parts by weight , thermal conductivity 
pressure-sensitive adhesive solution was acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1. 

[0049] 

evaluation below was done concerning thermal conductivity 
pressure-sensitive adhesive and thermal conductivity 
pressure-sensitive adhesion sheet which areacquired with 
<evaluation method > each Working Example and 
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Comparative Example . 

1) thermoresistivity evaluation 

In order evaluation to do thermal conductivity of thermal 
conductivity pressure-sensitive adhesion sheet which it 
acquires, wasmeasured due to measurement 1 device which 
shows thermoresistivity value ofaforementioned sheet , in 
Figure 1 . 

this measurement, on aluminum cooler 1, laminated thermal 
conductivity pressure-sensitive adhesion sheet 2, 
furthermore laminated IC 3 (Republic of Korea make: 7805 
UC8847, amount of electric power 3.5W ) which becomes 
heat source on that. 

With this state , it tightened with tightening torque lN*m with 
bolt 4Jnserted power supply in IC and measured temperature 
of Tl portion and Ttwo portions of 5 min later. 

Furthermore, cooler 1 in interior is designed in such a way 
that thewater of constant temperature water tank 5 to 2 3 deg 
C circulating supply it is done. 

thermoresistivity was calculated making use of 
below-mentioned Formula (1). 

thermoresistivity ( deg C/W ) = (Tl - T2 ) / (amount of 
supplied electricity to IC ) * ♦ (1) 

2) adhesion strength evaluation (90 -degree peel method ) 

Conforming to JIS Z 0237, it tested. 

2,0 It stuck thermal conductivity adhesive sheet which in 
aluminum test plate of X 30X 100 is acquiredwith Working 
Example and Comparative Example , pressure bonding after 
doing, release treated of opposite surface the polyethylene 
terephthalate film which is done it peeled off with roller of 
2000 g. 

Furthermore it stuck polyethylene terephthalate film which 
corona treatment is done on that, madegrip for peel test . 

Conforming to from now on JIS Z 0237 90-degree peel 
method , it tested. 

3) tackiness evaluation to aluminum sheet 

thermal conductivity adhesive sheet which is acquired with 
Working Example and Comparative Example making use of 
aluminum sheet which is similar to above-mentioned 
tackiness test it stuck, held downlightly stuck by hand and, 
peeled release film of opposing side . 

Below evaluation it did evaluation standard , with 2 -stage . 

Quite it could stick easily vis-a-vis 0 (Satisfactory):aluminum 
sheet . 
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gluing it does not do in X (deficiency ):aluminuni sheet , or 
when peeling off, floating causes release paper , or cohesive 
failure it did. 

4) evaluation of elastic storage modulus ratio 

thermal conductivity pressure-sensitive adhesion sheet which 
it acquires was laminated, evaluation sheet of thickness 
ofapproximately 0.8 mm was produced, 40 deg C and elastic 
storage modulus in 80 deg C, were measured with dynamic 
viscoelasticity measuring apparatus (Rheometrics supplied , 
RDA-2, frequency 0. 1 Hz ), elastic storage modulus ratio was 
calculatedmaking use of below-mentioned Formula (2). 

elastic storage modulus ratio = (elastic storage modulus in 40 
deg C ) / (elastic storage modulus in 80 deg C ) * * (2) 

Furthermore evaluation sheet softening too much, it did not 
exfoliate the Comparative Example 1, from release paper , 
because cohesive failure it does, thermoresistivity evaluation , 
tackiness evaluation it was notpossible. 

In addition, Comparative Example 3, was not a tackiness , 
cohesive force in adhesive sheet and because itcannot stick, 
could not measure. 

[0050] 

[Table 1 ] 
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[0002] 
[Prior Art] 

From until recently, lying between between electrical & 
electronic parts or other heating element and heat sink ,with 
objective which radiates heat which occurs from electrical 
& electronic parts ,adhesive sheet (Below, thermal 
conductivity pressure-sensitive adhesion sheet you call ) 
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which uses thermal conductivity pressure-sensitive adhesive 
is used. 

But, surface of heating element and heat sink where 
aforementioned adhesive sheet is used not just electrical 
& electronic parts , there to be many times when it isnot 
a smooth , in case of this , because contact area between 
heating element and heat sink and thermal conductivity 
pressure-sensitive adhesion sheet decreases, heat conduction 
efficiency to heat sink decreases from heating element , 
namely thermoresistivity increases, There was a thing which 
cannot show original heat discharge effect . 

When thermoresistivity a this way is acquired by 
measurement of heat transport characteristic between heating 
element and heat sink , thermoresistivity is small, from 
heating element itis superior in heal transfer to heat sink , high 
heat discharge effect is acquired. 

Because of that adhesive sheet sticks above-mentioned 
adhesive sheet , to the surface of heating element and heat 
sink and it becomes possible to increase heat discharge effect 
by fact that contact area is enlarged. 

Because of this , softening and shape conforming behavior 
were needed in the thermal conductivity pressure-sensitive 
adhesion sheet . 

[0003] 

Until recently, thermal conductivity resin composition which 
is filled in silicone rubber and silicon oil or other resin 
material (for example Japan Unexamined Patent Publication 
Hei 9-302231 disclosure ) and, thermal conductivity 
pressure-sensitive adhesion sheet (for example Japan 
Unexamined Patent Publication Hei 6-88061 disclosure ) 
which disperses thermal conductivity fine particle to random 
in the acrylic polymer has been known silicon carbide , 
silicon nitride , aluminum nitride or other thermal 
conductivity fine particle as thermal conductivity 
pressure-sensitive adhesion sheet which has softening a this 
way. 

[0004] 

But, thermal conductivity fine particle a this way when it is 
filled in resin , when the filled amount of fine particle is made 
high in order to obtain high thermal conductivity , the resin 
becomes suddenly hard, there was a problem that cannot 
bemaintained softening . 

In addition, in order to improve, those which add heat 
conduction fine particle to the resin like wax which possesses 
melting point have been disclosed the adhesion of heating 
element and heat sink , (U.S. Patent 5950066 number and 
U.S. Patent 6197859 number). 
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It is something which obtains heat discharge effect where it 
melts these, at heatof heating element , adhesion of heat sink 
improves and is high. 

But, as for these, because wax of olefin is added to the large 
scale , adhesion strength quite is low, because tackiness for 
heat sink quiteis bad, when depending, there are times when 
gas bubble enters into theoccasion where it sticks, causes 
adverse effect to thermoresistivity . 

In addition, when adhesiveness in order to improve, acrylic 
adhesive etc islaminated in these, as for tackiness thermal 
conductivity of those which improvedeteriorates greatly . 

Because of this , both achievements is done thermal 
conductivity pressure-sensitive adhesion sheet which was 
sought the thermoresistivity and adhesiveness which are 
superior. 

[0005] 

[Problems to be Solved by the Invention ] 

You consider this invention, to above-mentioned present 
state , are superior in thermal conductivity , furthermore 
possess shape conforming behavior with flexible , you 
designatethat thermal conductivity pressure-sensitive 
adhesive , thermal conductivity pressure-sensitive adhesion 
sheet which possesses satisfactory adhesiveness and laminate 
which uses that are offered as objective . 

[0006] 

[Means to Solve the Problems ] 

In order to achieving above-mentioned objective , this 
invention which isstated in Claim 1 copolymer 50-97parts by 
weight , (b ) aforementioned copolymer which contains alkyl 
acrylate ester where (a ) carbon number has alkyl group of 2 - 
18 (a ) with offers thermal conductivity pressure-sensitive 
adhesive which consists of compound 3-50parts by weight , 
and (c ) thermal conductivity fine particle 10-500parts by 
weight where immiscible and melting point are 40 - 80 deg C. 

In addition, as for this invention which is stated in Claim 2, 
weight average molecular weight of copolymer which 
contains alkyl acrylate ester where (a ) carbon number has 
alkyl group of 2 - 18, 30,000 - 300,000 offers thermal 
conductivity pressure-sensitive adhesive which is stated in the 
Claim 1 which is. 

In addition, as for this invention which is stated in Claim 3, 
(b )aforementioned copolymer (a ) with compound where 
immiscible and melting point are 40 - 80 deg C, offers 
thermal conductivity pressure-sensitive adhesive which is 
stated in Claim 1 or 2 whichis a at least one which is chosen 
from group which consists of high grade aliphatic type 
alcohol , higher aliphatic acid , phthalic acid , and these ester . 
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In addition, this invention which is stated in Claim 4 
furthermore offers thermal conductivity pressure-sensitive 
adhesive which is stated in Claim 1 '-3any Claim which 
contains (d ) adhesion-providing resin 3'-50parts by weight . 

In addition, as for this invention which is stated in Claim 5, 
thermal conductivity pressure-sensitive adhesive which is 
stated in Claim 1 -3any Claim where 40 deg C and ratio (40 
deg Celastic storage modulus /80 deg Celastic storage 
modulus ) of the elastic storage modulus in 80 deg C are 100 
or more is offered. 

In addition, this invention which is stated in Claim 6 consists 
of the thermal conductivity pressure-sensitive adhesive which 
is stated in Claim 1 -Sany Claim , offers thermal conductivity 
pressure-sensitive adhesion sheet where thickness is 10 - 

200;mu m , 

In addition, this invention which is stated in Claim 7 in both 
sides of thermal conductivity pressure-sensitive adhesion 
sheet which is stated in Claim 6, different release treated of 2 
peeling force film which is done being laminated, offers 
thermal conductivity pressure-sensitive adhesion laminate 
sheet which becomes. 

[0007] 

this invention is detailed below. 

copolymer which contains alkyl aery late ester where (a ) 
carbon number in this invention has alkyl group of 2 - 18 
(Below, copolymer (a ) with there are times when you 
inscribe. ) with, this polymerizable monomer which it 
mentions later ismixed with polymerizable monomer which 
consists of alkyl acrylate ester where carbon number has alkyl 
group 2 - 1 8 as main component , to copolymer which is 
acquired by factthat you polymerize points. 

[0008] 

Especially it is not limited as alkyl acrylate ester where 
above-mentioned carbon number has alkyl group 2-18, can 
list for example ethyl acrylate , n-propyl acrylate , isopropyl 
acrylate , butyl acrylate , isobutyl acrylate , acrylic acid 
s-butyl , t-butyl acrylate , cyclohexyl acrylate , acrylic acid n- 
octyl , isooctyl acrylate , 2-ethylhexyl acrylate , lauryl 
acrylate , isomyristyl acrylate , nonyl acrylate , isononyl 
aciylate , isostearyl acrylate , stearyl acrylate etc. 



These may be used with alone , 2 kinds or more may be 
jointly used. 

[0009] 
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If it is an above-mentioned alkyl aery late ester and a 
copolymerizable polymerizable monomer as other 
polymerizable monomer component which is used for 
above-mentioned copolymer (a ), it is used withoutespecially 
being limited. 

[0010] 

You can list polymerizable monomer (Below, polar 
monomer ) which possesses for example polarity as 
polymerizable monomer a this way. 

As above-mentioned polar monomer , especially it is not 
limited, can list for example (meth ) acrylic acid , maleic 
acid , fiimaric acid , itaconic acid or other carboxyl group 
containing monomer or anhydride , (meth ) acrylic nitrile , N- 
vinyl pyrrolidone , N- vinyl caprolactam , acryloyl 
morpholine , (meth ) acrylamide , dimethylamino ethyl 
(meth ) aery late , diethyl aminoethyl (meth ) aery late , 
dimethylaminopropyl acrylamide or other nitrogen-containing 
monomer ;2- hydroxyethyl (meth ) acrylate , 4- hydroxybutyl 
aciylate , polyoxyethylcnc (meth ) acrylate , 
polyoxypropylene (meth ) acrylate , caprolactone-modified 
(meth ) acrylate or other hydroxy group-containing 
monomer ;N- vinyl formamide , N- vinyl acetamide or other 
N- vinyl carboxylic acid amide etc. 



These may be used with alone , 2 kinds or more may be 
jointly used. 

[0011] 

As for content of above-mentioned polar monomer , it is 
desirable to be20 parts by weight or less vis-a-vis 
above-mentioned alkyl acrylate ester lOOparts by weight . 

When it exceeds 20 parts by weight , there are times when 
softening of thermal conductivity pressure-sensitive adhesive 
which is acquired is impaired. 

It is a more preferably , lOparts by weight or less . 

[0012] 

In addition, especially it is not limited furthermore as other 
areused for copolymer (a ) polymerizable monomer 
component , it can list olefin polymer etc which possesses 
polymerizable unsaturated double bond in for example vinyl 
acetate , vinyl propionate , styrene , isobomyl (meth ) 
acrylate , end . 

These copolymerizable monomer are added according to need 
appropriately. 

[0013] 

As for above-mentioned copolymer (a ), weight average 
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molecular weight , 30,000 - 300,000 beingis desirable. 

When it is under 30,000, cohesive force of polymer becoming 
too small, when it formed in sheet , handling there are times 
when it becomesdifficult. 

In addition, when it exceeds 300,000, when making thermal 
conductivity pressure-sensitive adhesion sheet which 
isacquired, there are times when softening is impaired. 

[0014] 

synthetic method of above-mentioned copolymer (a ) is not 
limited, especiallyis acquired by polymerizing blend of alkyl 
aciylate ester and theabove-mentioned copolymerizable 
monomer where for example carbon number has alkyl group 
2-18, with solution polymerization method , emulsion 
polymerization method , suspension polymerization method , 
bulk polymerization method etc. 

At that occasion, as needed it can use, those and redox system 
initiator or other polymerization catalyst which suchas for 
example thermal polymerization initiator jointly uses 
reductant and photoinitiator , potassium persulfate , 
ammonium persulfate , hydrogen peroxide . 

[0015] 

As above-mentioned thermal polymerization initiator , for 
example benzoyl peroxide , t-butyl perbenzoate , cumene 
hydroperoxide , diisopropyl peroxy dicarbonate , di-n- propyl 
peroxy carbonate , di (2 -ethoxyethyl ) peroxy dicarbonate , 
t-butyl peroxy neodecanoate , t-butyl peroxy * Bare A. jp7 , 
(3, 5 and 5 -trimethyl hexanoyl ) peroxide , di propanoyi 
peroxide , diacetyl peroxide or other organic peroxide ;2, 
2&apos; -azobisisobutyronitrile , 2, 2&apos; -azobis (2 
-methyl butyronitrile ), 1 and 1 &apos; -azobis (cyclohexane 
-1- carbonitrile ), 2 and 2 &apos; -azobis (2 and 4 -dimethyl 
valeronitrile ), dimethyl -2, 2&apos; -azobis (2 -methyl 
propionate ), 4 and 4 &apos; -azobis (4 - [shianobarekku ] 
acid ),2 and 2 &apos; -azobis (2 -hydroxymethyl 
propionitrile ), you can list 2 and 2 &apos; -azobis [2 - (2 
-imidazoline -2- yl ) propane ] or other azo type compound 
etc. 



[0016] 

As above-mentioned photoinitiator , for example 4- (2 
-hydroxyethoxy ) phenyl (2 -hydroxy -2- propyl ) ketone 
[Durocure 2959, Merck make]; the ;al -hydroxy - the;al and;al 
'-dimethyl -acetophenone [Durocure 1 173, Merck make]; 
methoxy acetophenone , 2, 2- dimethoxy -2- phenyl 
acetophenone [Irgacure 651, Ciba-Geigy make], 2 -hydroxy 
-2- cyclohexyl acetophenone "Irgacure 184, Ciba-Geigy 
make" or other acetophenone type ;benzyl dimethyl ketal or 
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other ketal system; in addition, you can list halogenated 
ketone , acyl phosphinoxide , acyl phosphonate etc. 



[0017] 

Above-mentioned copolymer (a ), according to need heat 
resistance and creep property in order toimprove, adding 
outside crosslinking agent and interior crosslinking agent or 
other crosslinking agent , may administer as needed 
crosslinking . 

outside crosslinking agent referred to here, chemical bond 
doing linear state polymeric compound mutually, is the 
crosslinking agent which is used in order to make take 3 
-dimensional structure generally. 

In addition, interior crosslinking agent , with polymerizable 
monomer of polyfunctional , general crosslinking agent is not 
used also and 3 -dimensional structure compound which it can 
form is. 

As above-mentioned outside crosslinking agent , you can list 
for example toluene diisocyanate , trimethylolpropane toluene 
diisocyanate , diphenylmethane triisocyanate or other 
polyfunctional isocyanate type crosslinking 
agent ;polyethylene glycol diglycidyl ether , diglycidyl ether , 
trimethylolpropane triglycidyl ether or other epoxy 
crosslinking agent ;melamine resin crosslinking agent , 
aziridine crosslinking agent , metal salt crosslinking agent , 
metal chelate crosslinking agent , amino resin system 
crosslinking agent , peroxide crosslinking agent etc. 

[0018] 

As above-mentioned interior crosslinking agent , you can list 
for example 1, 4- butanediol di (meth ) aery late , I, 
6-hexanediol di (meth ) aery late , 1, 9-nonanediol di (meth ) 
aciylate , (poly ) ethyleneglycol di (meth ) acrylate , (poly ) 
propylene glycol di (meth ) acrylate , neopentyl glycol di 
(meth ) acrylate , pentaerythritol di (meth ) acrylate , 
glycerine (meth ) acrylate , pentaerythritol tri (meth ) 
acrylate , trimethylolpropane trimethacrylate , allyl (meth ) 
aciylate , vinyl (meth ) acrylate , divinyl benzene , epoxy 
(meth ) aciylate , polyester (meth ) acrylate , urethane (meth ) 
acrylate or other polyfunctional monomer . 



These are added when polymerizing copolymer (a ), interior 
crosslinking dosimultaneously with polymerization. 

[0019] 

As for above-mentioned outside crosslinking agent or 
addition quantity of interior crosslinking agent , it isdesirable 
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to be 5 parts by weight or less copolymer (a ) vis-a-vis 100 
parts by weight . 

When it exceeds 5 parts by weight , there are times when 
softening of thermal conductivity pressure-sensitive adhesive 
which is acquired is impaired. 

It is a more preferably , 3 parts by weight or less . 

In addition, above-mentioned interior crosslinking agent or 
outside crosslinking agent may be used with alone , 2 kinds or 
more are good being jointly used. 

[0020] 

In thermal conductivity pressure-sensitive adhesive in this 
invention , (b ) above-mentioned copolymer (a ) with the 
compound (Below, compound (b ) with you inscribe, ♦ it is 
when. ) where immiscible and melting point are 40 - 80 deg C 
is contained softening of resin with objective which improves. 

softening of resin greatly it can improve with temperature 
region byadding compound where immiscible and melting 
point are 40 - 80 deg C. 

If it is a immiscible , it can melt this compound , in range of 
40 - 80 deg C,resin entirety greatly can soften. 

immiscible referred to here, with notion that where, as for the 
partially compound (b ) with copolymer (a ), does not mix to 
perfection, being mixed, you are not concerned. 

But, when it mixes completely to molecular level , copolymer 
(a ) softens abovenecessity with depopulation effect and 
handling are times when itbecomes difficult. 

When you look at mixture & immiscible and in case of for 
example transparent resin the clouding you do occasion where 
compound (b ) is added as simple means which it can boil, it 
can judge as immiscible , in addition, in case of opaque resin 
using electron microscope or other means , you can observe. 

[0021] 

melting point of above-mentioned compound (b ), with 40 deg 
C-80 deg C, is the preferably , 45 deg C-75 deg C. 

melting point , under 40 deg C, while transporting & storage 
softening & flowing, are times when sheet deteriorates. 

In addition, when it is higher than 80 deg C, because 
softening temperature of the adhesive sheet becomes too high, 
there are times which with IC chip or other heat emission 
whichbecomes heating element cannot soften in ftilly and 
cannot show the thermal conductivity . 

[0022] 
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Above-mentioned compound (b ) as, especially it is not 
limited, canlist for example high grade aliphatic type alcohol , 
higher aliphatic acid , phthaiic acid , and these ester etc. 

As above-mentioned high grade aliphatic type alcohol , you 
can list for example penta decanol , hexadecanol , 
octadecanol , and these ester etc. 

As above-mentioned higher aliphatic acid , you can list for 
example tridecanoic acid , myristic acid , pentadecanoic acid , 
palmitic acid , and these ester etc. 

As above-mentioned phthaiic acid ester , you can list for 
example dicyclohexyl phthalate etc. 

Above-mentioned compound (b ) may be used with alone , 2 
kinds or more maybe jointly used. 

[0023] 

content of above-mentioned compound (b ) is 3 - 50 parts by 
weight copolymer (a )vis-a-vis 50 - 97 parts by weight . 

When it is under 3 parts by weight , when you use for IC chip 
etc, with these heat release softening flow it does not do, 
thermal conductivity is not shown in fully . 

In addition, when it exceeds 50 parts by weight , case where 
cohesive force decreased, formed in sheet is in order to cause 
hindrance to the handling . 

more preferably , copolymer (a ) vis-a-vis 60 - 97 parts by 
weight , they are 3-40 parts by weight . 

[0024] 

In thermal conductivity pressure-sensitive adhesive of this 
invention , thermal conductivity fine particle is added with 
objective whichraises thermal conductivity . 

Above-mentioned thermal conductivity fine particle (c ) as, 
especially it is not limited, it canlist thermal conductivity fine 
particle etc which consists of for example boron nitride , 
silicon carbide , silicon nitride , aluminum nitride , aluminum 
oxide , etc. 

High thermal conductivity is acquired with filled amount 
where, boron nitride , silicon carbide , silicon nitride , 
aluminum nitride thermal conductivity is high even among 
them, is little, is desirably used in pointwhich is easy to 
guarantee softening . 

Furthermore, as for boron nitride because shape is flake 
condition or fiat shape , surface area of per unit weight is 
large, when it is filled in the resin , to form path to which 
particle is easy to contact, the passage of heat becomes it 
damages easily, high thermal conductivity is acquiredwith 
little filled amount , at same time, is easy to guarantee the 
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lOSftfflJ*iS-eifc^i:.ll»ttlilnl 

500 mm^t:M7Li>t. v-httlcfiEJf^L 

ff*L<ii. 15-400 «aSiJ-ea5^. 

[0028] 

•et. B^y^ftl^14*Slc(Sl±^F•t*4cli:A<•^f^ 

So 

±iE*!i«<*4«lig(d)i:LTfi. ffH^lS. atf* 



softening . 
[0025] 

As for purity of above-mentioned thermal conductivity fine 
particle (c ), in order to maintainhigh thermal conductivity , it 
is desirable to be 95 weight % or more . 

When it is under 95 weight %, thermal conductivity to 
decrease, furthermore the addition quantity must be increased 
in order to supply that, there are times when softening is 
impaired. 

It is a more preferably , 97weight % or more . 
[0026] 

As for particle diameter of above-mentioned thermal 
conductivity fine particle (c ), it is desirable for average 
particle diameter to be 100;mu m or less . 

When it exceeds 100;mu m , smoothness of surface of thermal 
conductivity pressure-sensitive adhesion sheet which is 
acquired satisfactory to become low, not be able to stick to the 
heating element and heat sink , it becomes difficult to obtain 
thermoresistivity performance which issuperior. 

It is a more preferably , 0.5-50;mu m . 

[0027] 

content of above-mentioned thermal conductivity fine particle 
(c ) is 10 - 500 parts by weight copolymer (a ) vis-a-vis with 
50 - 97 parts by weight and compound (b ) 3 - 50 parts by 
weight . 

When content , is under 10 parts by weight , softening 
improves, but sufficient thermal conductivity is not acquired. 

In addition, when it exceeds 500 parts by weight , when 
forming in sheet ,because strength decreases largely, shape 
retention is impaired. 

It is a preferably , 15'-400parts by weight . 
[0028] 

thermal conductivity pressure-sensitive adhesive of this 
invention , ftirthermore, adhesiveness may contain 
adhesion-providing resin (d ) in order to improve. 

By fact that above-mentioned adhesion-providing resin is 
contained, adhesiveness to adhesiveness , especially metal it 
is possible, handling property ftirthermore canimprove to 
improve. 

Above-mentioned adhesion-providing resin (d ) as, for 
example ;al pinene polymer , ;be pinene polymer , dipentene 
polymer , terpene -phenol , ;al pinene -phenol copolymer or 
other polyterpene resin ;Escorez (Esso chemistry supplied ), 
Tackirol (Sumitomo Chemical Co. Ltd. (DB 69-053-5307 ) 
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±7KaiPv>^a)Pv>*.iai!g;DCPD ^sa 

4o 



[0029] 

±IB*ii^#4«S§(d)(7)^«ftli. *fi^ma) 
i:ib^JK3(b)i:0Sl 100«*Sl5(::>t^LT. 3^50 « 



3 «aaJ*iS■efc^<^:>^^14lc^5<!:^^:^(Im 

^-^^^»b;|^^^t^c<!:A<fc^o 



[0030] 

*^0JOfSve#tt^ES©^JI±.4O deg C t 
80 deg C lcJ5(t'5l?iS?*14^OJt(40 deg C 
iSc?itt$/80 deg C If iK5»tt^)A< 100 KI±T:fc 



Xt^t^. SJt(*ffiS 40 deg C i^lTfiST'fc 

40 deg c imvo^itmitmmi^omvit 

lfie?*14¥0Jt*<. 100 cl:y/J^$t^^: 40 deg C 

A>b 80 deg C (Dmx*<Dmm(D^mtf^f)^^+ 



supplied ), C5 petroleum resin ; which is represented in 
[takkueesu ] (Mitsui Chemicals Inc. (DB 69-056-7037 ) 

supplied )etc [petorojin ] (Mitsui Chemicals Inc. (DB 
69-056-7037 ) supplied ), high resin (Toho Chemical Industry 
Co. Ltd. (DB 69-057-05 10 ) supplied ), you can list 
C<SB>9</SB> type petroleum resin ;rosin , 
modified rosin , polymerized rosin , rosin ester , partially 
hydrogenated rosin , completely hydrogenated rosin or other 
rosin type resin ;DCPD petroleum resin , styrenic resin , 
alkylphenol resin , polybutene , polyisobutylene etc whichis 
represented in Arkon (Arakawa Chemical Industries Ltd, (DB 
69-057-3977) supplied) etc. 

In addition, these acid modification adhesiveness of especially 
metal it canimprove adhesion-providing resin which is done. 

These may be used with alone , 2 kinds or more may be 
jointly used. 

[0029] 

As for content of above-mentioned adhesion-providing resin 
(d ), it is desirable tobe 3 - 50 parts by weight copolymer (a ) 
with compound (b ) with vis-a-vis sumtotal 100 parts by 
weight . 

When it is under 3 parts by weight , there is not an effect for 
most part in adhesiveness , when it exceeds 50 parts by 
weight , softening of resin isimpaired, fiirthermore fluidity 
and thermoresistivity performance which is superior the fully 
are times when it is not acquired. 

It is a more preferably , 5-40parts by weight . 

[0030] 

As for thermal conductivity pressure-sensitive adhesive of 
this invention , it is desirable for 40 deg C and theratio (40 
deg Celastic storage modulus /SO deg Celastic storage 
modulus ) of elastic storage modulus in 80 deg C to be 100 or 
more. 

When heat conduction pressure-sensitive adhesive inserting 
between heat sink and heating element , as for the temperature 
usually with extent of 40 deg C or less, at time of the this 
normal pressure is bet on fixing of heat sink and heating 
element , that timehaving possessed modulus of certain extent 
even for IC or other protection isdesirable. 

In addition, heating element operates, usually, with operating 
temperature of IC softening interface it is necessary to be 

filled. 

As for modulus with 40 deg Cvicinity in aspect of handling 
10 <sup>3</sup>Pa or greater are necessary. 

When ratio of elastic storage modulus , is smaller than 100, 
degree of softening of resin between 80 deg C with 
insufficient , cannot show thermoresistivity performance 
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[0031] 



[0032] 



«^l*(a)j§;-iSlc. •(b^1^I(b)iSie«14«!lt«!t^(c) 
&i;!gi.S(c);Ci:Til4S#4«tII(d)^;I^L. c 



[0033] 

10-200 A< m T?fc-5Ci:A<ff*Ll^ 



200 //m ^JS^4<!:fSfififtxtt^)!)<ffiT-rSliA^ 



^Ff)lC»*L<(*, 30~150/um -efc^io 
[0034] 

{*lt. ±IHI!fte»1±^ES^v-h0ilfi!llc, 
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whichis superior from 40 deg C. 

In addition, as for above-mentioned thermal conductivity 
pressure-sensitive adhesive , it is desirable for the elastic 
storage modulus elastic storage modulus in 40 deg C with 
reason which was increased todescription above, in 10 
<sup>3</sup>-10<sup>7</sup>Pa , 80 deg C to be 10 
<sup>0</sup>-10<sup>5</sup>Pa . 

[0031] 

If thermal conductivity pressure-sensitive adhesive of this 
invention to be large inhibition is not done thermal 
conductivity ,it is possible to contain filler , thickener , 
pigment or other other additive in. 

[0032] 

thermal conductivity pressure-sensitive adhesion sheet in this 
invention , above-mentioned thermal conductivity 
pressure-sensitive adhesive forming in the sheet , is thermal 
conductivity pressure-sensitive adhesion sheet which 
becomes. 

sheet referred to here, also tape , film etc includes. 

manufacturing method of above-mentioned thermal 
conductivity pressure-sensitive adhesion sheet is not limited, 
especially canlist for example solvent casting method , hot 
melt coating etc. 

Above-mentioned solution casting method , compound (b ) 
thermal conductivity fine particle (c ) and mixes according to 
need adhesion-providing resin (d ) to for example 
above-mentioned copolymer (a ) solution , sheath does on the 
release liner ♦or other support surface making use of this, is 
acquired by hardening. 

[0033] 

As for thickness of above-mentioned thermal conductivity 
pressure-sensitive adhesion sheet , it is desirable to belO - 
200;mu m . 

When it exceeds 200;mu m , thermoresistivity performance 
there is a inconvenient thing even in cost it decreases not 
only, when it is under 10;mu m , thereare times when it 
becomes difficult to obtain thermal conductivity where the 
satisfactory adhesion is not acquired, is high. 

Furthermore it is a preferably , 30-150;mu m . 

[0034] 

As for thermal conductivity pressure-sensitive adhesion 
laminate sheet in this invention , in both sides of 
above-mentioned thermal conductivity pressure-sensitive 
adhesion sheet , different release treated of 2 peeling force 
film which is done being laminated,it is desirable to be 
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[0035] 
[0036] 

^<*(a). iti^ 40-^80 deg C )!)^-:P^tm^^*(a)lC 

If ffiit<?ib^%(b). &l;s»e#14^iStt^(c)A^ 
iuij^ic ut*(D^mwttkmt^(ON\\zmxL 

{zii-Dxcommm^^iit^^MitmtLs m 
wA^m<^i\z\^±L. n^wmmi^or^^ 



[0037] 

]UTl::||]S6«iJ^tSlfT*56efl^Ml::l¥L<l»W 
[0038] 

(Ute^^j 1) 

^ttSl)99.5 «*SlJ.2-tKn+vx^;u>^^7rj 



something which becomes. 

handling property becomes good by making laminate a this . 
way. 

When mold release force is same, when peeling off release 
film of one side .different release film of peeling force is used 
because floating occurs. 

As manufacturing method of above-mentioned thermal 
conductivity pressure-sensitive adhesion laminate sheet , 
especially it is notlimited, for example mold release it 
provides adhesive layer which consists of thermal 
conductivity pressure-sensitive adhesive in film 1) which was 
treated furthermore mold release different mold release of the 
film 1) and peeling force which were treated it can list method 
whichlaminates film 2) which was treated on that. 

[0035] 

As for thermal conductivity pressure-sensitive adhesive , 
thermal conductivity pressure-sensitive adhesion sheet and its 
laminate of this invention , lying between between the heating 
element and heat sink , it is desirable to be used. 

[0036] 

Because thermal conductivity pressure-sensitive adhesive of 
(Action or Working ) this invention , copolymer (a ), 
immiscible compound (b ), and itconsists of thermal 
conductivity fine particle (c ) in melting point 40^80 deg C, 
and copolymer (a ) insertsbetween IC or other heating 
element and heat sink and when using, it shows 
thesatisfactory adhesiveness , at same time this thermal 
conductivity pressure-sensitive adhesive softens with heat 
emission ,shape conforming behavior furthermore improves, 
heating element and to bury between the heat sink without 
interstice it is possible, thermal conductivity 
(thermoresistivity ) which quite is superior is shown. 

Furthermore, by fact that making sheet it does handling 
becomes easy in unusual , workability becomes greatly good 
by comparison with the conventional silicon grease . 

[0037] 

[Working Example (s )] 

Putting out Working Example below, furthermore you explain 
this invention indetail, but this invention is not something 
where are limited in only these Working Example . 

[0038] 

(Working Example 1 ) 

Until in separable flask which has cooling tube , 
thermometer , stirrer , 2 -ethyl hexyl aery late (Mitsubishi 
Chemical Corporation (DB 69-056-6740 ) supplied ) 99.5 
parts by weight , 2- hydroxyethyl methacrylate (Osaka 
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soocps (Di^m^w^:$}&imtzo 



/S 45 deg C)3 fiMSS. S1b7fN'5*(^p°qiS T^f U 

-K HGPj. m%it^Jimnmmf^r^v^> 

S 5//ni. ttlS 99%. )30 fi»SB^i^-|C7i4* 



SEfS©ffli§j«$^x|£ji^oii<?fA< loo/i 

m (Zfj:^ J:5lC^XLfcS. 80 deg C IcHSLfc 



[0040] 

(mmm 3) 

7^'j;uil n-:*-^;^;K=S^b^tti«)99.6 MM 
SP. 2-tKP^i/X5^;i/7<7'JU-K:*:B5*«x 

iittS)o.4 afigp. n-h'^ty^t-ji^ 0.1 «a 
m'y-b^mtzo 



^#btlfc^^fi^^*^7) Mw li 27 75'Qh'otzo 
deg C)25 aftSP.M<b7t^0m(ian°p«r>fU-K 

HGPj.a^<b^xm±ia;iS)^}K^*.*4^s 5 
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Organic Chemical Industry Ltd. (DB 69-089-7699 ) industry 
supplied ) with ethylacetate 90parts by weight you insert 0.5 
parts by weight , n- dodecane thiol 0.2 parts by weight , under 
nitrogen gas atmosphere , reflux do the temperature rise 
doing, 20 minute after keeping, it dripped solution which 
melts benzoyl peroxide 0.2 parts by weight in ethylacetate 
5parts by weight , 4 hours reacted. 

After this ftirthermore, it dripped solution which melts the 
benzoyl peroxide 0.1 parts by weight in ethylacetate 5 parts by 
weight , furthermore 3 hours reacted. 

After that, it agitated mixed toluene 50parts by weight , 
acquired copolymer solution of the viscosity 500cps . 

When using gel permeation chromatograph (GPC ), it 
measured weight average molecular weight (Mw ) of 
copolymer whichit acquires with styrene conversion , 150,000 

was. 

1 -penta decanol (Wako Pure Chemical Industries Ltd. (DB 
69-059-8875 ) supplied ;melting point 45 deg C ) 3 parts by 
weight , boron nitride (tradename "grade HGP Denki 
Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985 ) 
supplied ;f1ake condition, particle diameter 5;mu m , purity 
99%, ) 30 parts by weight until it becomes uniform , were 
mixedwith solid fraction conversion of copolymer solution 
which it acquires vis-a-vis 97 parts by weight , the thermal 
conductivity pressure-sensitive adhesive solution was 
acquired. 

Next, after in order for thickness after painting and drying to 
become 100;mu m , painting above-mentioned thermal 
conductivity pressure-sensitive adhesive solution on 
polyethylene terephthalate (PET ) film of50;mu m thick 
which release treated are done, 10 min it dried with dryer 
which was adjusted 80 deg C, acquired thermal conductivity 
pressure-sensitive adhesion sheet . 

[0040] 

(Working Example 3 ) 

acrylic acid n- octyl (Mitsubishi Chemical Corporation (DB 
69-056-6740 ) supplied ) 99.6 parts by weight , 2- 
hydroxyethyl acrylate (Osaka Organic Chemical Industry Ltd. 
(DB 69-089-7699 ) industry supplied ) other than thing which 
with ethylacetate 90parts by weight inserted 0.4 parts by 
weight , n- dodecane thiol 0. 1 parts by weight , thermal 
conductivity pressure-sensitive adhesion sheet was acquired 
to similar to Working Example 1. 

Mw of copolymer which it acquires was 270,000. 

myristic acid (Wako Pure Chemical Industries Ltd. (DB 
69-059-8875 ) supplied ;melting point 54 deg C ) 25 parts by 
weight , boron nitride (tradename "grade HGP Denki 
Kagaku Kogyo Kabushiki Kaisha (DB 69-056-8985 ) 
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supplied ;flake condition, particle diameter 5;mu m , purity 
99%, ) 200 parts by weight until it becomes uniform , 
weremixed with solid fraction conversion of copolymer 
solution which it acquires vis-a-vis 75 parts by weight , 
thermal conductivity pressure-sensitive adhesive solution was 
acquired. 

thermal conductivity pressure-sensitive adhesion sheet was 
acquired below, to similar to Working Example 1 . 

[0051] 

[Effects of the Invention ] 

Because this invention consists of above-mentioned 
configuration , occasion where you use for heat release 
application etc of electrical & electronic parts or other 
heating element , it is superior in the thermal conductivity , 
furthermore possesses shape conforming behavior and 
satisfactory adhesiveness with flexible , it can offer thermal 
conductivity pressure-sensitive adhesive and thermal 
conductivity pressure-sensitive adhesion sheet where 
workability isgood. 

[Brief Explanation of the Drawing (s )] 
[Figure 1 ] 

It is a figure which shows measuring apparatus in order to 
measure thermoresistivity . 

[Explanation of Symbols in Drawings ] 

1 

cooler 
2 

thermal conductivity pressure-sensitive adhesion sheet 
3 

IC 
4 

bolt 

5 

constant temperature water tank 
[Figure 1 ] 
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